The faster growing energy consumption and urbanization are supporting economic growth but are contributing in the environmental degradation. The existing empirical literature has been remained silent on this serious issue in case of GCC countries. The present study captures these rectangular relationships amongst these variables in the GCC countries by using panel unit root and cointegration tests for a period 1980-2011. The study finds the first difference stationarity and existence of cointegration among the concerned variables. Further, urbanization has the positive impact on CO 2 , energy consumption and economic growth. Economic growth has a positive impact on CO 2 and has a negative impact on energy consumption. Energy consumption has a positive impact on CO 2 and CO 2 has a positive impact on energy consumption and economic growth. The causality tests also confirm the direction of relationships in the most of GCC countries in the country-specific analysis. The results of the study suggest the urban planning and clean energy consumption to avoid the pollutant emissions and to achieve sustainable development for GCC countries in the long run.
Introduction
The Gulf Co-operation Council (GCC) (Note 1) countries are one of the world's most urbanized economic regions in the world. According to a Qatar National Bank (QNB) study, the GCC gross domestic product (GDP) is predicted to reach $ 1.5 trillion in 2013, and on average its per capita income was as high as US $19,800 in 2008 (Note 2) . Consequently, the region has witnessed strong surge in urbanization process with the use of all modern amenities and modern life style enjoyed by its citizens. The average urbanization rate is more than 70% and countries like Kuwait and Qatar are 100% urbanized (UN Habitat, 2012) . According to UN (Habitat, 2012) , GCC countries are home of about 39 million population of which around 67% live in Saudi Arabia. The possible explanations of rapid growth of urbanization in GCC are internal migration and huge inflow of expatriate workers coming mainly from neighbouring and South Asian region. The high growth rate of population in some of the GCC countries like Saudi Arabia and Oman have also forced these economies to undertake prudent urban development measures to revive the infrastructure facilities in the existing cities. It is noteworthy that due to welfare oriented concentrated development in most of the GCC countries, it is expected that this region will be able to achieve The Arab Millennium Development Goals (MDGs). Despite these rosy economic scenarios, there is increasing concern that the high rate of consumption of energy is expected to aggravate the problem of environmental degradation in GCC. As the recent Figures of average energy consumption in GCC indicate that there is increasing trend in energy consumption and CO 2 emission. This realization has prompted us to probe the cumulative influence of population explosion, energy consumption, and urbanization on CO 2 emanation. Subsequently, the present study attempted to address the following significant questions as well First, how are urbanization, energy consumption and carbon emissions are interrelated? Second, how far emissions can be explained by factors like urbanization and economic growth? Third, assuming that urbanization and high energy consumption contribute to carbon emission, what policy measures could be recommended for these economies? So far many studies have examined the energy-growth relationship in case of GCC countries but there are very limited study that has examined the relationship amongst energy consumption urbanization and carbon emission in the context of GCC. The incorporation of macroeconomic variables like economic growth, population growth and urbanisation help in finding out the relationship more robustly.
The study is structured along the following lines: Section 2 discusses the background of the study. A review of the literature follows in section 3. Section 4 enlists the objectives of the study. Section 5 deals with the mode of data collection, models and methodology. Section 6 analyzes the collected data to interpret findings. Section 7, the concluding section, offers suggestion for modifications and based on the conclusion drawn in section 6.
Stylized Facts of the GCC Countries
There is a positive relationship between energy consumption and CO 2 emanation in case of GCC. The distribution of energy consumption and carbon emission exhibit an interesting trend (See Figure 1) . A careful study of Figure 1 reports that energy consumption and carbon emission increased by 12.36 % and 6.65% respectively from 2008 to 2011. Similarly, in CO 2 emission, UAE is the highest emitting country followed by Oman and Saudi Arabia during 1980-1985 (see Figure 3 ). If we look at Figure ( 2), it appears that the distribution of energy consumption has not been even across countries in GCC. Among six member countries of GCC, the highest energy consuming country appears to be UAE followed by Oman. Bahrain appears to be the only country which has relatively stabilized its energy consumption. Similarly, in CO 2 emission, UAE is the highest emitting country followed by Oman and Saudi Arabia. If we look at Figure (4) , it appears that the distribution of energy consumption has not been even across countries in GCC. During 1980-1995, UAE was the biggest energy consumer followed by Oman and Saudi Arabia. While, during 1986 While, during -1990 , the growth declined sharply in UAE and Saudi Arabia. Similarly, during 1991-1996, Kuwait was the largest consumer of energy followed by Qatar. But during 2008-2011, the growth in energy consumption has increased sharply in Oman, Saudi Arabia and UAE. While, Bahrain, Kuwait and Qatar have stabilized the growth in energy consumption. Overall it can be said that though there is increasing trend in growth rate of energy consumption among GCC consumption, it has stabilized over the year.
Analysing the average growth of carbon emission in the same dimension (see Figure 5) , the results indicate that among GCC countries, during 1980-1985, UAE was the largest emitter of carbon followed by Oman and Saudi Arabia while lowest emitting countries were Kuwait and Qatar. But in 1986-1990 , the trends seem to be different as there is sharp decline in carbon emission during this period. Saudi Arabia appears to be least emitting country followed by Kuwait and Bahrain. Among GCC countries, the largest emitter is Oman followed by UAE and Qatar. During 2008-2011, Oman and UAE exhibit the highest growth in carbon emission followed by Saudi Arabia. To sum up, the analysis of individual countries clearly demonstrate the healthy relationship between energy consumption and CO 2 emanation in GCC. After analyzing all the results, it appears that there is common trend of rising level of energy consumption and carbon emanation. The obvious factors that could explain such relationship could be the increase in the growth rates of population and rapid urbanization. As mentioned above, GCC economic region has one highest urbanized areas in the world. The average population growth rate in this region is fastest in the world. Looking at Figure (6) , it can be seen that among GCC countries, the highest growth rate of population appears to be in Qatar followed by Kuwait, Saudi Arabia and UAE. Qatar observed the highest growth during 2005-2010 of around 10% followed by UAE more than 5% in 1995-2000. But it is projected that by 2030, the population growth trend of these countries will see the considerable decline since the low growth trend has already started. 
Review of Literature
In the literature, the examination of relationship between urbanization and environmental issues such as energy consumption and carbon emission has been one of the important topics of research with mixed empirical results. Some studies have shown that there is direct and positive relationship between urbanization and carbon emission because rapid urbanization augments the demand for energy consumption, generating more emissions (Jones, 1991; Parikh & Shukla, 1995; Cole & Neumayer, 2004; York, 2007) . Nevertheless, some researchers argue affirm that urbanization reduces carbon emission significantly because it implies creation of new amenities and public goods such as public transport and better living standards. These developments lead to better use of energy and low rate of emission (Newman & Kenworthy, 1989; Liddle, 2004; Chen et al., 2008) . Despite these agreements, some of the major studies in recent years are examining the relationship between urbanization, energy consumption and CO 2 emission are (Wei & Liu, 2007; Liu, 2009; Liu & Xie, 2009; Parshall, et al., 2010; Donglan et al., 2010; Poumanyvong & Kaneko, 2010; Xiangyang & Guiqiu, 2011; Liu et al., 2011; Hossain, 2011; Li et al., 2012; Zhang & Lin, 2012; Shahbaz & Lean, 2012; Poumanyvong et al., 2012; Al-mulali et al., 2012; Wang et al., 2013; Jones, 1991) empirically examined the effect of urbanization on Carbon emission for a large basket of developing economies. Based on its empirical results, the study reported that there is significant impact of urbanization in CO 2 emission. Parikh and Shukla (1995) in their studies have discussed the impact of development transition on energy used. Their focus is based on the highlighting the variation in energy requirements with the process of development in general and urbanization in particular. His period of study ranges between 1965-87 taking into account of developed and developing countries using the double logarithmic regression model based on ordinary least square estimate on the pooled time series and cross section data, they have established that urban population increases per capita fuel consumption and carbon emission. In case of large countries such as China and United States, the studies of (Donglan et al., 2010; Parshall et al., 2010; Li et al., 2012; Zhang & Lin, 2012; Wang et al., 2013) reported strong evidence of urbanization on energy consumption and subsequently on carbon emission. Zhang and Lin (2012) have highlighted the relationship between urbanization, energy consumption and CO 2 emission not only at national level but also at regional levels in china. The result shows that urbanization has increased energy consumption and CO 2 emission in China but In a recent attempt, study by (Al-Mulali et al., 2013) examined the relationship between urbanization, energy consumption and CO 2 emission in case of Middle East and North Africa (MENA) countries, covering the sample period of 1980-2009. Using dynamic panel data models and Vector Error Correction Model (VECM) based panel Granger causality, the study reported strong relationship among sample variables. Based on the empirical results, the study found strong evidence of impact of urbanization on energy consumption and subsequently on carbon emission. Based on its findings, the study suggested that the slowdown in urbanization process may help these economies to control upon carbon emission related pollution. To the best of our knowledge and similar to our objectives of this study, this is the only study that covers almost all the GCC countries. But this study fails to provide a deeper understanding about GCC countries carbon emission related issues. The study also uses the data up to 2009 and hence ignores many recent developments and policy measures to curb on carbon related pollution. The present study aims to fill these research gaps.
The findings of the present study are expected to add value to the existing literature in several ways: First, the outcome of this study provides contemporary overview about the impact of recent surge in economic activities and urbanization on the environment degradation of GCC countries. This is important because this will further guide the policy makers and concerned stakeholders to tackle the issue of climate change. Second, in the literature, very few studies have studied the role of energy consumption in driving economic growth for GCC countries. This study attempts to add value to the literature by examining this relationship especially at the time when economic growth of GCC economies are heavily dependent upon energy consumption. Most of the GCC economies are striving to reduce their oil-dependence and there is heavy investment made to diversify the economic activities with more focus on increasing the manufacturing base and adoption of import substitution policy. Third, after the Kyoto protocol, climate change has become one of the most debatable topics among academia, researchers and urban planners. Hence, understanding the various channels of CO 2 may help in curbing the emission of greenhouse gas. In this process, this study provides important policy direction by highlighting the inter-relationship between urbanization and CO 2 emission in GCC countries. Fourth, the study is particularly important for urban planners, because it may provide important policy guidance to either slow down the urbanization process or reduce the level of pollution by investing heavily in clean energy technology.
A close reappraisal of existing literature reveals that the literature on this subject is limited and little has been done to establish the relationship between urbanization, economic growth energy consumption, CO 2 emission for GCC countries. From policy perspective, this study is important as it promises to bring new insight by discovering the association between the energy consumption, CO 2 emission and urbanization and provides the answer to the question of whether urbanization is a vital cause of the energy consumption and CO 2 emission rise in the GCC countries. Globally, there is increasing concern regarding the adverse effect of climate change on the living things. Efforts are continuously made to undertake necessary policy measures to keep the healthy relationship between energy consumption and economic growth. There is still lack of unanimous debate on the sustainability of this relationship. In recent years, this issue has garnered the attention of researchers and policy makers due to the rapid urbanization process and higher economic growth found in case of emerging economies and Gulf region. Consequently, these economies have also witnessed enormous rise in CO 2 emissions.
Nevertheless, one has to investigate the impact of urbanization on energy consumption and carbon emission for different levels of economic growth and development as variation across levels are not clear. Therefore, it is imperative to undertake further studies with careful consideration of different development stages.
Objectives of the Study
In the light of above discussions and outcomes, the important objectives of this study are as follows:
1) To explore the association between energy consumption, economic growth, CO 2 emanation, and urbanization in the GCC countries.
2) To investigate whether urbanization is a major cause of the energy consumption and CO 2 emission increase in the GCC countries.
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4) To provide policy suggestions on the need to reduce the CO 2 emission in case of GCC countries.
Data and Methodology
We have used the following economic indicators in order to fulfill the objectives of this study. Total primary energy consumption (in quadrillion Btu) with total carbon dioxide emission from the energy consumption measured in million metric tons have been retrieved from the Energy Information Administration. Gross Domestic Product (GDP) at constant 2005 US $ is used to proxy the economic growth of GCC. For the urbanization level of GCC, total urban population (in millions of people) are sourced from the World Development Indicators (WDI), of World Bank. Only four countries of GCC namely Bahrain, Oman, Saudi Arabia and United Arab Emirate (UAE) are considered for our analysis according to data accessibility for the 1980-2011. All variables have been converted into the log form to avoid the problem of heterokedasticity.
Estimation Technique
It has been suggested through recent literature that panel unit root tests are more powerful than unit root based on single time series. 
Where URBAN represent the urban population which has been used as an indicator of urbanization. EM is the CO 2 emission and ENC is energy consumption. GDP is GDP growth rate. t denotes time and i denotes the cross section (countries).
Panel Unit Root Tests
According to Cointegration technique irrespective of non-stationary time series, their linear combinations might be stationary. Therefore, before employing Panel cointegration techniques it is necessary to evaluate the stationarity of variables. The panel unit root tests have higher power than the unit root test based on the individual time series. Panel unit root test offers additional information through pooled cross-section time series to increase test power. Therefore, panel unit root tests are applied to assess the null hypothesis that the process is non-stationary against the alternative that the panel series is stationary. The panel unit tests of all variables are verified both in levels and in first differences in Table (1) .
Panel Cointegration Test
When the variables are stationary at the first difference, the (Pedroni, 1999 (Pedroni, , 2001 ) heterogeneous panel cointegration test is used to probe long run relationship between economic growth, urbanization, energy consumption and CO 2 emission. The test permits for cross section mutual dependence with different individual effects. The model is projected as follows:
Where i=1….N for each country in the panel and t=1…….T refers to the time period. The parameters is the country specific intercept or fixed effects parameter which is allowed to vary across individual country and is deterministic time trend which are specific to individual countries to the panel.
denotes the estimated residuals which represent deviations from the long-run relationship. All variables are expressed either in natural logarithms or percentage of GDP so that 's parameters of the model can be interpreted as elasticities. To test for the null hypothesis of no cointegration , the following unit root test is conducted to the residuals as follows: Vol. 11, No. 21; 2015 (3) Pedroni (1999 Pedroni ( , 2001 ) puts forward two tests for cointegration. The panel tests are based on within dimension approach which comprise four statistics: panel v, panel ρ, panel PP and panel ADF statistics. They essentially integrate the autoregressive coefficients across different countries for the unit root tests on the estimated residuals. Secondly, they also considers common time factors and heterogeneity across countries. Moreover these tests are built on the between dimension approach which includes three statistics: group ρ, group PP and group ADF statistics. They include averages of the individual autoregressive coefficients associated with unit root tests of the residual of each country in the panel data set. The seven statistics for each panel data set reject the null hypothesis of no cointegration at the given level of significance. Following Pedroni (1999 Pedroni ( , 2001 ) the heterogeneous panel and heterogeneous group mean panel cointegration statistics for the multivariate panel regression are calculated as follows.
Panel v-statistic:
Panel PP-statistic:
Panel ADF-statistic:
Group ρ-statistic:
Group PP-statistic:
Where is the estimated residual from Eq. (3) and is nuisance parameter corresponds to the number specific long-run conditional variance for the residuals. Similarly, and ( ) are, respectively, long-run and contemporaneous variances for individual i. The other terms are also defined by (Pedroni, 1999) Vol. 11, No. 21; 2015 negativity is sufficiently high, which means that large negative values reject the null hypothesis. The critical values are also computed and tabulated by (Pedroni, 1999) using standard assumptions regarding the data.
Panel FMOLS and DOLS Estimates
Subsequently estimating the cointegration, the study estimated the long-run relationship among economic growth, urbanization, energy consumption and CO 2 emission by applying Fully Modified Least Square (FMOLS) and Dynamic Ordinary Least Square (DOLS) technique (see Pedroni1999, 2001 Kao & Chiang 2001) . This is mainly because it is always a case that in case of panel data, the OLS estimator is biased and inconsistent especially when it is applied to co-integrated panel series. In this regard, the FMOLS method not only produces consistent estimates in small samples but also controls for the likely endogeneity of the regressors and auto correlation .Our models in general form are as follows as suggested in (Pedroni, 2001) ;
Where is dependent variable and independent variable. All variables are in natural log. The variables and are cointegrated with slopes , which may or may not be homogeneous across i.
In case of strong relationship, null hypothesis be for all i. Let = ( be a stationary vector including the estimated residuals and difference in . Let be the long run covariance related to vector process which can be disintegrated into = + + where is the contemporary covariance and is a weighted sum of auto covariances. The panel FMOLS estimator for the co-efficient is given as follows:
Where and . The associated t-statistics follow normal distribution.
We can also construct the group mean panel dynamic ordinary least square (DOLS) estimator as = where is a 2(k+1) x 1 vector of regressors , , ……, and = .
Causality Analysis
After analyzing the long-run coefficients, we now establish the causal relationship among sample variables. For this, the study applies the panel Granger causality test of Dumitrescu and Hurlin (2012) . Before applying this model, the study analyses the order of integration by applying panel unit root tests. As shown in Table ( 1), the results indicate that there is unit root at level and all the sample variables achieve stationarity at first difference. Dumitrescu and Hurlin (2012) proposed a panel causality test based on the individual Wald statistic of Granger non-causality averaged across the cross-section units. The testing procedure considers the heterogeneity of Vol. 11, No. 21; 2015 causative relationships and the heterogeneity of the regression model used for testing Granger causality. The linear panel regression model followed by Dumitrescu and Hurlin (2012) is as follows:
Where appears as first difference of carbon emission variable which is explained by first difference of explanatory variables ( ) as URBAN, ENC and GDP. Similarly in equations (8) and (9), the dependent variables are first difference of ENC and GDP with explanatory variables as URBAN, EM and interchange of ENC and GDP. According to Dumitrescu and Hurlin (2012) the contruction of a model based on homogenous panel assumption does not provide adequate causal evidence between two variables if there is presence of any kind of heterogeneity across individuals in the data. Thus, in order to take this into account, the causality model proposed an average Wald statistics that has the null of no causal relation for any of the cross section units (Ho:
(i = 1……..N)), against the alternative hypothesis that causal relationships occur for at least one sub-group of panel. (H 1 :
(i = 1……..N 1 )); , (i = N 1 +1, N 1 +2……N)). The rejection of null hypothesis with N 1 = 0 indicates that X Granger causes EM for all I in equation (7). While, rejection of the null hypothesis that N 1 > 0 suggests that causal relations vary from one individual sample to another. In this situation, the average of Wald statistics given by Dumitrescu and Hurlin (2012) assumes the following. (10) Where is the individual Wald statistics for the ith-cross section unit.
Empirical Results
In this section, the study discusses the empirical results for GCC countries. A precondition for applying the Pedroni panel cointegration test is to prove that variables contain a panel unit root. At first stage, the study applies three unit root tests viz., Im-Pesaran-Shin (IPS), ADF-Fisherand PP-Fisher tests. The results of unit root are shown in Table ( 1), the results overwhelmingly reject the present of unit root at first difference. However, all the variables achieve stationarity at their first differences. The results suggest that cointegration can be applied to examine the long-run relationship. 
Panel Cointegration Tests Results
After proving that all variables under study are stationary at first difference, we move to test whether there is a long-run relationship between the variables through the cointegration test. Vol. 11, No. 21; 2015 Therefore, in order to establish the long-run relationship, the study applies the Pedroni cointegration test. As mentioned above, we have applied panel cointegration test on three models. The results of models (1, 2 & 3) in Table ( 2) suggest that the cointegration results vary among cointegration statistics. More specifically, five out of seven statistics reject the null of no cointegration in case of all models, implying that there is long-run relationship among the variables to be examined.
Fully Modified OLS (FMOLS) and Dynamic OLS (DOLS) Test Results
After examining the cointegration relationship, the study now analyses the results of long-run coefficients by applying FMOLS and DOL Son three different models. In the first model, the study estimates the long-run coefficients of CO 2 emissions (LEM in this case) with respect to LURBAN, LGDP and LENC (see Table 3 ). Analyzing the FMOLS results, it appears that all the variables like LURBAN, LGDP and LENC show direct and positive relationship with LEM. The results suggest that in case of GCC countries, there is positive and significant impact of LURBAN on LEM, as the FMOLS results reveal, a 1% increase in urbanization rate leads to 0.09% increase in energy emission. Similarly, a 1% increase in LGDP and LENC leads to about 0.16% and 0.72% increase in LEM, respectively. Accordingly, DOLS results demonstrate that LGDP and LENC have positive and statistically significant sign. LURBAN has negative and statistically significant sign. The results imply that in case of GCC countries, the prominent factors like LURBAN drives the LEM (Carbon emission), indicating an urgent need to undertake policy measures. As expected, the results of LGDP and LENC are not surprising as these variables reveal positive relationship with LEM. Analyzing these results individually, the results suggest that with the exception of Bahrain in GCC countries, Oman, Saudi Arabia and UAE exhibit direct and positive relationship between LURBAN and LEM. Considering the magnitude of coefficient of LURBAN, UAE appears have the highest magnitude followed by Saudi Arabia and Oman. The coefficients reveal that among four GCC countries, a 1% increase in urbanization leads to more than 0.20% increase in emission in case of UAE. Similarly, Saudi Arabia and Oman exhibit0.09% and 0.07% increase in emission cause by 1% increase in urbanization in FMOLS model. In case of DOLS model coefficients of LURBAN, LGDP and LENC are statistically significant in sample countries except UAE. Only LENC is positive and significant in case of UAE. Notably, in FMOLS model, the coefficients of Urbanization (LURBAN) in case of Saudi Arabia, Bahrain and Oman are not statistically significant, implying that the Urbanization is not the significant and only factor of increase in emission. Analyzing the LGDP as a proxy of affluence and growth, the results reveal that in case of GDP augments the carbon emission in case of all sample GCC countries except UAE. A 1% increase in GDP leads to 0.05% increase in emission in Bahrain, 0.22% in Oman, 0.48% increase in Saudi Arabia and 0.09% decrease in UAE in FMOLS model. In DOLS model coefficients of GDP are significant and positive except in UAE. Seemingly, energy consumption also increases the emission in case of all GCC countries in FMOLS model as well as DOLS models except in Oman where it has negative relationship in DOLS. A 1% increase in energy consumption leads to0.93% increase in carbon emission in case of Bahrain followed by 0.80% in Oman, 0.68% in UAE and 0.42% in Saudi Arabia, while 1% increase in energy consumption leads to a 0.87% increase in emission in Bahrain, 1.47% in Saudi Arabia and 0.67% in UAE but 1.47% decrease in Oman according to www.ccsenet.org/ass Asian Social Science Vol. 11, No. 21; 2015 280 DOLS. The results imply that in case of GCC countries, the highest carbon emitting factor is high energy consumption followed by GDP and Urbanization. Therefore, it can be concluded that urbanization alone should not be considered as the only factor for rise in carbon emission.
Considering the case of energy consumption in GCC, it appears that on the whole, urbanization does not significantly affect the energy consumption, though the result is insignificant in FMOLS model but statistically significant in DOLS model. There is negative and insignificant relationship between energy consumption and GDP in FMOLS but negative and statistically significant. However, energy consumption impacts significantly the increase in carbon emissions in FMOLS as well as DOLS model. Analyzing individually, it appears that among sample countries, urbanization significantly impacts the energy consumption in case of Oman, Saudi Arabia and UAE, while in case of Bahrain it is not significant according to FMOLS model. Notably, in case of Oman and UAE, a high rate of urbanization leads to reduction in energy consumption. Like for example, a 1% increase in urbanization leads to 0.27% and 0.17% decrease in energy consumption in case of UAE and Oman, respectively in FMOLS. This result is consistent except for UAE in DOLS model. The possible explanation in this regard could be because of energy efficient use of technology and design and development of energy saving urban infrastructure. However, the results of Urbanization in case of Saudi Arabia and Bahrain appears to be positive. A 1% increase in urbanization leads to 0.46% and about 0.02% increase energy consumption in Saudi Arabia and Bahrain, respectively in FMOLS. Results are not consistent in DOLS. Considering the energy-growth framework, it appears that there is positive relationship between energy consumption and economic growth in case Oman and UAE and negative relationship between energy consumption and economic growth in Bahrain and Saudi Arabia in FMOLS model. But these variables are negatively related in all countries in case of DOLS model. The results reveal that in case of Bahrain, Saudi Arabia, a 1% increase in GDP leads to about 0.036%, and 0.36% decrease in energy consumption, respectively but for Oman and UAE, 1% increase in GDP leads to about 0.10% and 0.12% increase in energy consumption respectively. These relationships are well established and are in line with large number of studies. Carbon emission exhibits the positive and significant impact in case of all sample GCC countries both in FMOLS and DOLS models.
Considering the third model in which economic growth (LGDP) is dependent variable, the FMOLS and DOLS model results suggest that the group statistics of GCC countries indicate positive and significant relationship between urbanization and economic growth. The results of FMOLS model reveal that a 1% increase in urbanization leads to 0.53% increase in GDP and 0.80% increase in GDP in DOLS model, which is quite attractive and concern policy suggestions. The magnitude appears to be true because most of sample GCC countries are highly urbanized. Particularly countries like UAE, Bahrain and Oman, urban amenities play significant role in driving the economy. Similarly, carbon emission exhibits positive and significant relationship between carbon emission and GDP in both the models. The results reveal that a 1% increase in carbon emission leads to 0.05% increase in economic growth in FMOLS model and 0.08% increase in economic growth in DOLS model. It may be noted that the result is complementary to the model 1 (in which carbon emission is considered as dependent variable) which suggested that 1% increase in GDP leads to about 0.17% increase in emission. The results imply that in case of GCC countries, there is bi-directional and positive relationship between carbon emission and economic growth.
Analyzing individually, the results in FMOLS suggest that there is positive impact of urbanization on economic growth in case of Bahrain, Oman and UAE. Whereas, Saudi Arabia exhibits negative relationship. Interpreting the coefficients individually, the results indicate that given the small size of economies like Bahrain, Oman and UAE, a 1% increase in urbanization leads to 0.72%, 0.41% and more than 1.24% increase in economic growth of Bahrain, Oman and UAE, respectively. In case of DOLS model there is positive impact of urbanization on economic growth in Bahrain and UAE and negative relationship in Oman and Saudi Arabia. This is not surprising because the economic prospect of most these three economies rely on the development of tourism and highly concentrated urban development. Especially in case of UAE, the result is not surprising as rapid pace of urbanization has yielded positively as far as economic growth is concerned. In case of Saudi Arabia, the result appears to be surprising as it indicates that there is inverse relationship between high urbanization and economic growth. The statistically insignificant result of FMOLS indicates that a 1% increase urbanization leads to 0.25% decrease in economic growth. The possible explanation could be because Saudi Arabia is the largest country by geography and its economy is mainly driven by booming oil sector and enormous domestic demand of good and services.
Analysing the variables such as energy consumption and economic growth, there is no statistically significant relationship between these variables. Analysing individual y, the result suggests that there is positive impact of energy consumption on economic growth in case of UAE where as in other countries, the relation is not To summarize, the results suggest that in case of sample GCC countries, factors like urbanization and economic growth impact significantly the emission of Greenhouse gases.
Causality Results
The estimated results of causality are shown in Table ( 5) which indicates that in case of Bahrain there is one way casuality moving from urbanization to carbon emission, implying that rapid growth in urbanization causes the carbon emission issue in case of Bahrain. While, in case of Oman it is quite opposite, emission appears to cause the urbanization, implying that high rate of growth of carbon emission may thwart the urbanization activities. However, in case of Saudi Arabia, feedback hypothesis appears to be applicable. As the results indicate the directional causality between carbon emission and urbanization. This means that there is need to tradeoff between urbnization and carbon emission. In case of UAE, it appears that there is no causal relationship between carbon emission and urbanization. This is surpsirisng and it is in contrast with the results of FMOLS. Considering urbanization and energy consumption, it appears that out of four countries of GCC, there is only one way causality moving from energy consumption to urbanization in case of Oman and from urbanization to energy consumption in case of Saudi Arabia. While, UAE and Bahrain exhibit no relationship. This is again in contrast with the findings of FMOLS. Analyzing the causal relaitonship between energy consumption and GDP growth, the results indicate that among sample countries, Bahrain exhibits uni-directional causality moving from GDP growth to energy consumption, Oman exhibits bidirectional causal relationship, Saudi Arabia exhibits unidrectional moving from energy consumption to GDP growth and UAE shows the bilateral causal relationship. These results imply that there exists causal relaitonship between energy consumption and economic growth. Hence, it can be said that energy-growth framework is applicable in case of sample GCC countries. Lastly, we analyze the relationship between carbon emission and GDP growth, the results indicate that among GCC countries, it is the GDP growth that causes carbon emission in case of Bahrain and Oman. While, UAE exhibits unidrectional causal relaitonship moving from carbon emission to GDP growth, implying that in case of UAE, high carbon emission may cuase its high economic growth trajectory. Surprisingly, Saudi Arabia exhibits no causal relaitonship between carbon emission and economic growth. The result appears to be in contrast with the findings of FMOLS. Vol. 11, No. 21; 2015 To summarize, it can be said that in case of sample of GCC countries, there are two factors that are of major concerns i.e. urbanization and carbon emission and energy-growth relationship. These two frameworks need to be futher investigated considering the increasing concern of climate change and economic development of this particular countries. Though the empirical exercise conducted in this study needs further investigation as the results of FMOLS and causality results differ from each other in some cases. LGDP LEM 9.717** 4.587** 0.426 0.087 Note: denote the null hypothesis of no causality between variables. ***, ** and * denote rejection of the null hypothesis at the 1%, 5% and 10% and better, respectively. Table 5 . Summary of causality results relationship between carbon emission and economic growth in case of GCC countries. If we see the causal relationship, Saudi Arabia has bidirectional relationship between carbon emission and urbanization. This bidirectional relationship is also found between economic growth and energy consumption in case of Oman.
The findings of this study will provide policymakers some understanding about the relationship between the carbon emission, energy consumption, urbanization and economic growth and designing of policies to tackle the environmental problems without creating hindrance for the growth of urbanization and economic growth. Further study is required to know the impact of different stages development on energy use and carbon emission.
